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Abstract of JP92681 34 

PROBLEM TO BE SOLVED: To provide a method for producing 1-hexene by trimerizing ethylene in 
the presence of a chromium catalyst comprising three components, capable of highly selectively 
obtaining the 1-hexene by using an aliphatic hydrocarbon as a solvent and adding a specific olefin, 
diene or triene compound in a specified amount to the reaction system. SOLUTION: This method for 
producing 1-hexene comprises trimerizing ethylene in the presence of a chromium catalyst comprising 
a chromium compound, an alkyl metal compound and highly safe and easily handleable imide 
compound. Therein, an aliphatic hydrocarbon is used as a solvent, and one or more kinds of 
compounds selected from the group consisting of an inner olefin compound, a non-conjugated diene 
compound and a non-conjugated triene compound is added to the reaction system in an amount of 
0.01-50vol.% based on the charged solution. The added olefin compound is preferably a non- 
conjugated diene compound, especially preferably 1,5-cyclooctadiene. The solvent is preferably 
cyclohexane or heptane. The imide compound is preferably melimide, etc. The chromium compound is 
preferably chromium &beta -diketonate compounds, etc., and the alkyl metal compound is preferably 
methyl lithium, etc. 
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x-b) , 7nA (III) b'JX (t7f*-b) , 
7nA ( I I I ) b 'J X (7bf-;P7bb7-b) , 7 
nA (I I I ) b yx (by7;M-o7-fe7Vy7bb7 
— b ) , 7 nA (I I I ) b 'J X ( 2 , 2, 6, 6~r 

ttz, ±lB7nA^ft(i^ix^ii«!J!T"ffifflL# 

[0021] wtmz&^x^m^ithTtv^^m,^ 
&mi. ®wBfer&t><?)?m^iJ s . muz. tis- 

R P MX, (3) 
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(3$*, P«0<pS3tJl ql±0Sq<3Tfc-) 

T. L*»ip + qJ±l~3T*&. MliUf-^A. V?' 
^7 A. ggifi. *'nyxii7^S^A&iL. Rli 

M^ii i - i o«m;«j; oium^SK 1 1> i 
iwpj±*$k-t) TSSfisft^Bj, xar^sy^ 

[0 0 2 2] xJEHSfcS (3) fctJWt, H8RR1~1 
0«77Mr/l-St LTii, #{^5&t£ tcOTIiSr^ 
*\ Miff. ^>vm, x^/l^g, 7°nt7l^ 7>;l^ 

fj\ Miif, ^F^S, ib^yl, 7>Jf>S, X 

1 0 0 2 3 ] Srii, ±IE— JR^ ( 3 ) fcfcwc. MifiA 
1T\ Ptq^'-etl-e'ixl . 5<7)fcgU AlR,. 5 X li6 

#\ flUBWClA 1 2 R 3 X 3 «-bXdf#:i: l,Tf8B 

[00 24] JJEHRS ( 3 ) ~Z-^HtihT)l*)l<km 
it^mbbXli, muf, t+tM**?^ x^'Jf- 
^7A, TnhVL-Uf-^A, s-7' 
f-/HJf-^A, t-T'f'/HJf-^A, yxf-^V^*^ 
^A, xf-;U-7'f-/i/Vy'''*y-'7A, if/^on?/| 

xf-/l/Wn\ v'7"f-;«' n \ FLMf-A-^X h'Jx 
fil/^5y, yyx-frVDVX—*?^ T-yxf-zl-T^ 
$~7A, f, ij^ y7'^/F7/F5x7A, hU-n— n 

A, f'Ji/^n^^T/l'S-W, ^f-^xf-^ 

7/fsx^a, yxf^i-^AtHijF, i^v 

7f-/F7/l-$x>?At F'J F, yif^T/l-S-^Ax 
F^y-F, yXW^S-W7x7JfyK, i7y^ 

xf^7/^~7A7'n 5 F . j/*-f ymT^Sx^ 
Ai?nUF\ yy^nMy;l/7;vSx7i,^ny F\ 
^-J-^T^^x^A-teXdf^nU F\ xfW5x7 
A«Jf?n'JF, 7'f/k7^Sx7A«Jf7 , o l J 
F\ xf;l/7/l/ixt)Ay?niJF, -f V fj-HTiV 5 

[0 0 2 5] if%mzh^Z\m^fihT)Vi 



flUtf, ( 1 ) 7)V*)VT)l^=S7Mt y ^ 

tot t . xmmm^co^mmm^^mm^h 

(2) 7W^7/^-WOtM?/^ 

Wfcli. mia^^BS6 2-2 6 5 2 3 7 ^HFH3!3B3 
6 2-14849 1 ^ffifcHfiTpSixT ^& „ SD*^W 
Sff 5 Ii7) r;i *a r/i. ; -^a ttmtHkotH It 
iiilT^l : 0. 4-1 : 1 . 2.. ttftKlil ■ 0. 5 
-1:1. 

[0026] ;fL^07/F^/F#SlLl^i)ra a ^A#c7) 
t^S&tfvSttOffl^ F 'Jx^-/F7;F5-7A^F U 

ZMW±£%& tTffll >S ; 1 1 nTffif »S . 77^;F 

TO. 1-10, OOOSJI-CftOs *f*U<{±3~ 
3, OOO^S. £*)W-tL<lZl 0-2, 

[0027] *MH«?nAS&£ii, miew^oA^ 

t. «as+-«»tts-frs;i:ti'5Pi!fss. saw* 

S F^^^KMS^TM^^flSt, ffiMt 

ffifclirfi) , S^ii^nA^ftJ, 7^/t/^-f^ 
MV^f 5 F^^ft^frt^TfSS^^TM^^ilSL 
fcf*. x-f vyt«ftl!§^TH*{tKJC&tf 

(i.. ( 1 ) ^uMtism. 7 

/l^/l#«(b^, A S F-fb^Sy'x^lyy^^tL^' 
fll^mffclHlitRJflS^t^A-f S s ( 2 ) 7)V^)V±m 

f-FySrWAtS, ( 3 ) ?nAM, A S F^fe 
S ^O^t7;^^#M^^SW'x^F y ^^AT 
( 4 ) 7/F^^«-f^!fMV^ 5 Fft^]£-trfr 
Ml^oAft^ftMxfyy &^ATl- , ( 5 ) ^ 

^Mt^m^mm^r^^m^m. a s Fit 

^tia^'x^iyy^SA-r^, fcv^fc^tiOIBSE 

(i. ( 1 ) ^nAlt^HSV'^ S Flt^^#tfMS(7_ 
7/^/l^«^ft^»ATS, (2) Tll*JV±m\t 
■gmmjfA 5 Fftiirft&#tfiW«(c^oAltiir!ft&^A 

■ts. (3) 7)\/*>]/&miii^z^m\mz7uMt 

5 Hft^ftSWA-t* , ( 4 ) ^ nA^4)i 
Sr^^t-^ S Flt^t7^^;^mib^&^A 
71, , 1 1 > 5 77i*!c i 0 it^^!IH7l> ^ t ^'T"# S „ 
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[0 0 2 8] - 1 J , f T i ,L -h 

^^(4^fc»£tu5y^y 51^8*11 'J WUfcfc 
0. o. ooiw?D^KiooiK;K #iL 

< J4 0 . 017^ nt/K 1 0 5 U t/KJ^fflS-Cffiffl 

^>?>. M^v, *<t?>. 
y. 77y. T^y. y^n^y^y, j^n-M^f- 
y, ^f;i/y?nMty, y^n^^y. r^'Jy 
f^Mfn»jy^[yRfiii, ^ws-fM^-yy. ^on 
*/RA, HJfrffcg^L y^nox^y^ig^MIMlK 
MiyRSit^W t as . $ tzSUSBmnxisy 4 y-f- 
«t<7y *«,m±Rj£4^ifij, y'f-y, 
^-fey, *?t>, r-fey, Kr^^^i&fnfliflj&Bi 
K'fE*«a&jffiHEttTfflv^;tt,TS4. yn^« 
•5 t>v,W.*A ]V)m>yy> . JMhlj|^ft*4gWtf& 
L<, Sfetifi L<i4y?n^^y^vr?y#ffl 

£ . ; i T\ M«P»oS4i«i8«& n y h n-;yf S 
[0 0 2 9] ?nAftilrft, 

mm s Hft^**««s*6iiw)aK(4a»- i o o 
~~2 5 0°cy #it<Jio~2 0 0x:-c , *l.. M^co 

pwr a ii»t0jRi?at-\ a^o^-2 4«fra. #a 
l < (4 o 2 w FeTcJ) £ . . mmmmco-fKr » 

fc , jtti£il«[iffl& i t^fi-HHcK* I T fc < i t 

Uy 

[00 30] *^0J(c htl^n<W&^iitz9 
[00 3 1 ] ^l&HBtts^TffifflSixS^NayMta 

(4) 

R' iM' jX' k (4 ) 

(5S#, i(40-4«eir?'3 f > , A j (4 0- 1 OSir? 
fcO, ^tkHl-4«lit*S. R ' (4/Jc^X{4m 
mm 1 - 2 0 «&ftrtS}£^ Ls M' (4Jffi|^m I 
A, I IA, VI I R I IB, IIIB, IVB^L 

<{4VBiS07c«^^L, x' w^yyw.TiTMii 
ixtz9ts:< 1 1> 1 «CLJi^^-r) t^Sft.i-fc&ftA**? 

[00 32] -jftsS ( 4 ) OAny'yfcftlfc LTi4, ft 

tit, im. urn. 3^m. rwnu^ rs/t^ 



/l^n'Jb", ^Wn'K, 7ne/^nSP, 7'f- 
;l/7"oS b\ TS/I/7"nS by ^y^'OiF, x^- 

by yy'o^y^y, -/7oni?y y'y'o^x^ 
y. y^no/fy y?nMy/l/7'n*F, ?dc 
*;l/A, Hta-fCMbKSS, ^nn<y-^'y, y'y-nny. 
y-tfy. /ot<yt'y, y7nt\yHfy, JMy>-b 
'jw. ffrfb&y**.. m-ty^A. Mv/*y> 

A. JgftffiiS. ftffcElfi. 3>WfcES&. 3&fb^SS. 
HJWbfc'/'fSt. Hj&ft^/l-S-^A. H#ffc;7/I^-^ 
A. Hffift;^*. Hifrft^v^A, HH-fkyVbv 

iMh'jy. BMyjy, 3^7 y^y. imtv 
->-fL7yf- ; &y, y^fii-Tiyi-W^nyy yy 
jj-^yiy yxf^r^s-^Ay-n'j iy yxf-^r 

F. if^7* = -7Ay?n'J K. xf-^7^5-^ 

Ay'7'nsy x^r^sx^AyT-^jj-^ by y 

^yrnh°;P7^5XT>A^aU H\ : J4V7~1-jVTjV 

F s y' / \jfy;i/7^Sx^i,^ny by yy^p^y 
;l/7;I^S-^A^o!J by y't^fWi-^A^n 

Uby ^f-;P7;i/Sx^A-t^df^o>j by xf-^r^ 

$x^A-feX*?n>J by 7'^7^Sx^A-fe^df? 

nUby b 'jy^L-yiyi^u'j by bu^^y;^ 

7"DSb\ Wf^'J/^aiJ by X+JVisVJVV 
U^nUby 7xx;i,yiJ;l/bU?oU b\ y7i-^ 
yy;by^nUb\ ^f^y7nny?y b'J7*f-;l^ 
f-y^nuby yyf-^f-yy'y-uu by 7"f-;kf-yb 

'J^nUby MJ7x-/H-^n'J by y7i-/kf 
yy^n'J b\ 7i-;l-fy bU ?n'J b'^W^ti 

A«u<IU^, J: 0 L < (4 y'x^;y7^ 5 - 
7A7n'J b\ if^T^S-^Ay'^niJ by iS^H 

y-r-f . Hfift^-w. iatryfty*» 

[0033] 'Nnyy{M0^Jp^fiI(4. ^ nA-f^ 
ft, 7;^;^M-ffc^&yW 5 K-ft^ftBS^^S^n 
AM^PISflft^DLTti^L, Jfcxfl/ywz 

ft^fflfflS(4. MS^ DA-fb-^* 1 t/Ptit LT 0 . 2 
-5, 0 0 0 D , L < (4 0 . 5-2, 00 

0SJL J:9i?aL<ttl~l, OOOMT'*!.. 
[0034] *^BJ!t itiif , ±IB«*a<W»$ii/t^ 

nA(bi=r^, T)i^)vtm\ttimmf^ s byt^-ti^t 
i l y ffi s ii i, , ;l ^ y igy ft^y i o «is 
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[0 0 3 5] *^HJtfc^Tf£ffl$ni»;MxMii, # 
tlR5&tSi>tfref±£l^ Miff, TtB-flM (5) 
M ( A r ) i ( 5 ) 

B, I I I BX(±I VB^tcS^^L, ArliTU- 

^SJ; 9jMfcmfc*J?&< b h^wxtzm) X^Zti 
hit^mtmm^h^b ixmft>tL& . 

[0 0 3 6] — JRsC (5) WH^ltUll 01*. 
Jf, fW(2-7Wn7i-;H ^tny, Mix 

(3-7MD7i-/HI'oy. byx(4-7/W 

n7i-)H #'ny. Mix (2, 4-y7;Wn7i 
-;H I'ny, Mix (2, 5-y7;Wn7i-;H 
Soy, M>X(2, 6-y'7WP7i-;H.1i'P 
y, MJX(2, 4, 5-f l j7/Wn7x-/M #n 
V. MJX(2, 4, 6-HJ7/Wo7x-/H 

y, h'Jx C<.y^7Wn7i-;H *'ny, fx 
C<y?7^n7x-;H ffiiS, HJx (^y^7/t 

tn7i-;H ^v- 1 )^, rb^x (^y^7;l/ 
^n7x-;H XX, HJX ( 4 - MJ 7/y*nj* ^ 

asm-cm Lf»s w»*fc-r , rwxkz&sixm 
^i/rfflv^tMrifi?**. 

[ 0 0 3 7 ] ;W Xlg^»tJ<±, ? OAft^fl, r 

■&%si*Mzttixo. i-2, o o o ^m.xfo *) . if 

iL<(i0. 5-1, 5 0 0 ^5:, i;WiL<t±l- 

1,000 sst&s , /M xit^fSfflS* : ^nAfi:-& 
ft 1 ^MzM LX 0 . 1 Si *}#«*§^(3{£fi£KJ6>£ 
tttf-HMI&ftS:^. -7f, «ffll*s?oAfl:-&ftlt 

;M=*f 2 , ooo sfi^ a* hw&wmm&m 
[0038] xmuzztui, luMt-S'm, t>i*/i 

Tfcxf-py£Z*et£KJEfct5VvC, flat* P 74 
y . ^^fx y'x > f fc&ft ,fL<I^B«Sb'Ji 

[0039] ±fsort*ty 7 4 Lti±. # 

(=»-fSfc«-C(±!5m*s, M*«\ 2-7fy, 2- 

^yfy, 2- / \= 5 f-ty, 2-^7°t- 
y, 3-A.r-ry, 2-^fy, 3-*?ry. 4- 
^7fy*wtfti.. *Jt, myiyft^ia 
t(±, #(=»-r5t<oTi±=3:t^ mm, 1, 5- 

Mfyiy, 1, 4-Mfy'xy, 1, 6-A.7? 



yxy, l, 7-^?y'xy, l, 6-^^yxy 
^iM#*f£y'xy»L l, 
y„ 1, 5-y?DtWyiy, /^^fyxy, 
yy^n^y^y'xy, 4-b"— /l^y^n^-fey^ 
«Myiy»Wtt^. X. #SfxHJxy 

te&fot Lxa. mzmmi-&hff)xm-^fj\ mi 

tf. l, 5, g-f^h'Jxy^ff^Mf'Jxy 
1, 5. 9-y^nFT^f'Jxy^^#Jtfft 
F'JxyliWf.fiS. ^ft&w^A^ffl^Sr 

L<i±l, 5-y^a^-^3 ? y'xy^M^A,ixl,„ £ 

frl <tt#ftfth !Jx> ?. ; !-:i. ; t')'l' WIP 

[0040] fiS^v 7 4 y^ft. #My'xy^ 
ik ^L<!i^^ab Uxy^!f^^«t|i± N 

mm-f t t wTii* s ? o ^ s&^iis^ t h h p 
tfeiiL-cfc^tti^L, i^x^-yy^HfittK 
mizm%mtoLxi> jh. ^-e, wib^vmmp 

lii lis Si ¥ T' ( r i Jirl ti Myft I'j ih 

ftay'xy-f^. %i<mm&h v^y^mm 
m-ibfmismmKi&Tti^m^ . mm 

yft&m. %t<mm&v uxy^^^piixf- 

V >cr>EAfcKfc% tlSSSSirr S t S L, ^ . S 

(i^ftftb Uxy-ft^^ffifflSii, fta»JSffl[W0 . 
0 1~50S*%, if^L<(±0. 0 5-2 0M%, 

zt>izmL<no. i-immxx'hh. nmv 

7 4 yft^tk ^sy'xy^ft, < fi^feftft h 

\ ^mmmm&Ttmmzfommmizm l 
<%vk zzx\ m?±m®bii^y>cDE.mtKfc 
mizmf&^mvzimm. mmmt txm^tim 

ifMyxyj^i, mi<wmkhv^>^ 

[0041] icDZoizLxmmztLfztvMmzm 
^xm-uynEMtrntizm 0 . ^mvzti^x ? 
ujjmnmmmmmt&^tf. mn, mm 

WCmiL, Z»{tRJ£«l U •/ Y)Vhtz 0 , ?nAfl: 
-^li^'0 . 0017-17 nt;K 1 0 0 S y if & 
L<J±0. 0 1 V-f ? nt/K 1 0 5 U ^^c^iSSTffi 

[0042] #3KHfcfcft4H*fcRJ6<7>i!«f±, 
-1 0 0-2 5 0°CT"J)I>*\ if^L< (40-2 0 0°C 

T'S>^ 0 SJEJ±73«i, ZM-fbSJE^^xf-yySH^T" 
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OOOkg/cm^D, #?it,<ii0-3 0 0kg 
t»«& LT t, J: V i L , RJS6»WftMEJE^TWA 

[0043] afcKJEfi, jSHbSou 
[0044] 

§swm i 

0 0 m 1 c7)Xf Vl^llif EKJ£^§s£ 9 OXXDHlfc* 
Sf^LfcWfeSS^WmBILJt. 0. 8 8 5m 
mo l/L«?nA (I I I) KJ^ ( 2 -Xf-/IXv3f 
tf/x-h) /^^n^-9-yi§}Sl . lml, 0. 6 
Ommo 1/LOVW S b'/y^n^tyMl 0 

1 m 1 fcix^^MMcftiAA. x-j-L- >T |->H^L 
fc. tM^-FffcO. 188mol/L<7)h 
Ux^T;l^5-'>A/^^nA, ; 3rHfyi§^2. 3 m 
U 7 3. 9mmo l/LcyxfyWS-Wi'n 
U F/^n^-fyifif 2 .2ml iti&A,1*. 
[004 5] £J6&3S£ 1 2 0*CtMS L . ifffif 

1 , 0 0 0 r P m (CffBiL -f — b'^fcxf - V y 

£3AU xf-^yEtiO bUxf-^T^Sx^^t 
yxif-;i-7/k S-WnU KeoiS-^SJ^^JiES^fflH 

§ffirt<?)»MBE*&4 0kg/cm»t*5«J:atxf- 
A7KiW?«&«T'J±A^S i fc (c i oTJWS* 



T£OE£#itLfco 

[0046] fiUEig{S£Sfi£-C?a*U &^T*ffiffiL 
fc< 5^iea^0lKLA5\rt^(,:ftsiU.'k)j^i-^x 

BFV&M (lmmHg, 1 0 0 °C ) LXWmM&m 

stuy lts-r. 

[0 04 7] §Qifcffl2 

1, 5-y?nt^yI^0. llmlttit^ 
*l 1 iz^tt. 

[0048] mm3 

1, 5-y^n^?yX^l. 2ml|;M, 
HRJESSS: 1 5 O'Ct^vl^i tWk SSStfiajl tlW 

£f|j0!4 

RJEffi&£60kg/cm»fcg;l"C, SfcfcO. 18 
2 mo l/LiObUxf-^T^Sx^/y^oA.df.^ 
yj§$£ 1 . 2ml«it;t gJSW 1 fc Pitt 
t LTRK£ff£-?fc . fSH&Sl 1 tz&t. 

[0049] mmws 

1, 5-y?n^^yxy^tt>Dt, 1, 5—^* 

tyxy?; i . 2 m i fflv^i fc jspk mmm 1 fc pj« 

[00 50] 

1, S-s^ntf^yxvcofftbOfc, S^twaf-fe 
[005 1 ]»|^J7 

1. S-y^n^^yxy^^t 1, 4-y? 
n^Hj-y."x>Sr4. 7ml^^:H^k H»J1 
fcE&J-LTWkS-fr^fc. Vi%£&Ui, s <-4-. 

[0052] rntms 

1, 5->-i5'0^-y'^yxy(?)ft*5 , 3t, 1, 4->"? 
nF^bUxy^g. imifflnfc;tWk »fi^J 

i tmmizLxKmzm^fz. mmuz^t. 

[0053] M&M 9 

10 0mlyal/^ft7WS^5. 8mg(6 
0/imo 1 ) £ftJR»J s SeS^nMtvlOOml 
tSfflBS*, 0. 88 5mmo l/L(?)?nA { I I 
I) h'J^ (2-x^/^dftfyx-k) /y^a^ 
■^^fSl . 1ml, SA/lS&Lfc. 0 . 1 8 8mo 
1 /L«b ijxf iWSx^A/y^nMfyll 

2. 3m U 73. 9mmo 1/L«y'xf 
WnU F/y^n^-tfy^f2. 2ml&jD^, 

[0054] nmy < - mmmimm^m 

zfz\Hmm3 0 0m l coxryVXSBJ±S:iE^&9 

0'cxnmMmmkttzco-hmm^y.x+^m.mirz. 
mmfmmm$:-£mmzm& ,§tm, 5 - y 
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;n*?^y'iyi. 2ml fcSsJnLfc. jfffi*S£ 
i , o o o r P m mmi. KimZsZ 1 2 0°CfcM 
S*E3|E3l^ifi*fBtt*4 0kg/cm!fc*fiJ: 

£ ft & «KJ£^# & fcttjg? 3 0 ^RJESrfi^ ^ 

[0 0 5 5] Kfcmmm&tTttiSL . tt^TMEL 
ift£@ft^^tS£ffltvc6S'JU ift£JS^fJL « 

J±TTWm ( ImmHg, 1 0 0°C) LT*«M£ffl 
gU:. feH£f§2^t\ 
[0056]liil 0 

&beh\ «i7 < - k«w«i^£ ffiitimm 3 
0 om 1 «xf yi^x»ERj£^ii*- 9 o-cTmrnn 
m&wzco-hmmtfzT+ftWMitz. 0. is 9m 

0 l/LiOhUxf-^T^S-^A/^^P^-tyjg 
JBE3. 2mlJ:m/;^nMty2 5mlJMJfi 

«7-f-Fft9. 8 0mmo l/LW^nA ( I I 
I) MJX (2-x^/WvJfHfyx-H /i^n'vJf 
•9">-^fg2. lmltiiVO. 7 5 0mmo 1/LO? 
M 5 0m 1 SViaiL*: 

1, 5-y?nt^y'l>6. lmljmC. 
[00 57] 8 0 "CfcMfcU 

1 , 0 0 0 r pnlJItt, M&7 4 - FfCXfl^y 



=i i '1 IRlHIl , . I Xf^O 

AKttHlttU:. ra6£Sl<l«We*fHtt* 1 0 k « 
cm>fc**±'3lcx*^#x£i!fcS3i». MJl fu 

£«ofc«!iT3 O^RK^fr^ofc. 3 0^ 

[0058] ras^gs*^fflaT?$siL. <x^x-mEi 

tz . SUtM&VmM. I fc^tt* t#£ ft #x 
7u-?hi?y7 4-t,zk*)ftffilfz. £fz. %MRt,z$ 

ETTiSft ( 1 mmH g. 1 0 0°C) LT-ec0fii£;i 

[00 5 9 ] tfflM 1 

1, 5-i'?u*??~/X.>zmMl%:fr'?t:Zka 
ft. S5KW1 > Initio L-ca^tT^ ->/::. «*Sr*2 

[006 0] Jt«Efiaj2 

i, 5-y?ot^yxy»ff, afc&js&K 

[006 1] Jfc«W3 

1, 5-^n*?^xy£m&nL&j5^>^fcill 

*k SUIWlOtl^aitLTRIESff^fc. *SS£i§ 

2fcjjrf. 

[0062] 

[*ll] 
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[0064] 



